b with argon and krypton as support gas. Spectroscopic measurements of photons emitted by the plasma enable to detect both metallic ions and neutrals in order to increase ionization yield.
-INTRODUCTION
Electron cyclotron resonance (ECR) discharge configuration /l/ enable to construct robust ion sources without cathodes and with high plasma density. The majority of the experiments having a minimum B magnetic structure use mirror coils and a permanent magnet hexapole. Recently the study of a such magnetic geometry built exclusively with permanent magnets was performed /2/ but with the same general structure : an hexapole and two rings of magnets which create the axial magnetic field. On the other hand, magnetic bottles built with two coils fed by opposite currents (cusp geometry) were proposed /3/ /4/ with the disavantages described in Ref. 5 . In this work, we have developed a very simple ECR ion source with a magnetic bottle in a cusp geometry built exclusively with permanent magnets (a MARCE ion source is a "source d'ions Miniature a Aimant's a la R. C. E.").
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The magnetic s t r u c t u r e (cusp geometry) is b u i l t with SmCo5 permanent magnets ( F i g . l a ) and t h e s i z e o f t h e plasma i s increased with t h e number of o p p o s i t e magnets ( F i g . l b ) .
Axial magnetic f i e l d p r o f i l e s were measured f o r magnets with 0.35 T on t h e poles ( F i g .
2 ) and 0.45 T on'the p o l e s ( F i g . 3 ) . L is t h e d i s t a n c e between two p o l e s and Br is t h e ECR resonance f i e l d (0.0875 T f o r f = 2.45 GHz). Cross-sectional view of t h e MARCE source is shown i n f i g . 4. Metal sample extremity is introduced i n t h e plasma by a l i n e a r motion d r i v e (MV). The microwave discharge power i s 50-100 Watts a t a frequency of 2.45 GHz . T o t a l ion beam c u r r e n t d e n s i t y (~i + and ~r + i o n s ) is measured with an e x t r a c t i o n a p e r t u r e of 4 mm diameter a t an e x t r a c t i o n v o l t a g e 0.5 kV. Photon emission from t h e plasma i s analyzed by a monochromator i n t h e wavelength range 4000-5000 A with a 1200 grooves per mm g r a t i n g /6/. .Background p r e s s u r e i s loT7 mbar.
3 -MEASUREMENTS AND ANALYSIS -a . T o t a l i o n beam c u r r e n t density : plasmas of y t t r i u m and t i t a n i u m have been produced with argon and krypton a s support gas i n t h e p r e s s u r e range of 1 0 -~-1 0 -~ mbar and a i o n c u r r e n t d e n s i t y of 3-5 m~/cm' was measured ( F i g . 5 and 6 ) . Gas i n j e c t i o n was n o t optimized : t h e plasma i g n i t i o n p r e s s u r e has t o be high (with low R.F. power) and we
have t o decrease t h e pressure ( F i g . 6.) i n o r d e r t o l i m i t ion-neutral p a r t i c l e s c o l l i s i o n s . b E-oduction of m e t a l l i c ions : metal sample extremity i s heated i n t h e plasma ECR zone by e l e c t r o n impacts. Vapor pressure of titanium a t t h e melting p o i n t (F = 1668OC) is 5 X mbar. For y t t r i u m , t h e pressure a t t h e melting p o i n t (F = 1509OC) is 5.3 x 10-2 mbar. Extremity o f t h e s e two m e t a l l i c samples have been melted and diameter of metal rod i s decreased i f melting p o i n t s a r e n o t reached.
c . Photon spectrums : spectroscopic measurements of photons emitted by t h e plasma ( F i g .
) enable t o d e t e c t both m e t a l l i c i o n s and n e u t r a l s i n o r d e r t o i n c r e a s e i o n i z a t i o n yie1.d. A s shown i n f i g . 8 , increase of t i t a n i u m i o n s ( b and c ) i n t h e plasma is d e t e c t e d f o r d i f f e r e n t p o s i t i o n s of the m e t a l l i c T i sample with krypton a s s u p p o r t gas ( a ) .

-CONCLUSION
We have developed a compact ECR metal ion source with titanium and yttrium samples. The F i g . 5 Target c u r r e n t d e n s i t y v e r s u s microwave i n p u t power. 
